Hydroxylation of o-halogenophenol and o-nitrophenol by salicylate hydroxylase.
Salicylate hydroxylase [EC 1.14.13.1] from Pseudomonas putida catalyzed the formation of catechol from substrate analogues such as o-nitro-, o-amino-, o-iodo-, o-bromo-, and o-chloro-phenol by removing the ortho-substituted groups. They are converted into nitrite, ammonia, and halide ions, respectively. Kinetic parameters of these reactions were determined by spectrophotometric and polarographic methods. Hydroxylation of o-nitro- or o-iodophenol proceeds with the unusual stoichiometry of 2:1:1 for consumed NADH, O2-uptake, and catechol formed. Other ortho-substituted phenols examined also gave the same results. Like salicylate, these substrates perturb the absorption spectrum of salicylate hydroxylase in the visible region, indicating the formation of enzyme.substrate complexes. Titration experiments with ortho-substituted phenols gave the dissociation constants of the complexes. The complexes were quantitatively reduced with NADH or dithionite without detectable formation of the intermediates. The fact that one atom of 18O2 was incorporated into the produced catechol in hydroxylation of o-nitrophenol indicates that the reaction is of monooxygenase nature. It is concluded that salicylate hydroxylase cleaves the C-N and C-X bonds of ortho-substituted phenols.